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HERM£TICALLY PACKED FOOJS 
Thi. invntion i. r.l.fd to hi,h quality her- 

pouch food.. «tc V.riou, thermal 

Tr. adapted for thes. food., d.p.ndin, on the P H. wa er 

Z and thermal conductivity of the food.: si" of 
activity and thernia th . foods which have 

th . contain-,., -to {oo „. b el~, and a 

• ..n ...«. ■* ^ — 

wat.r activity , tef iliiation b ; 

in crtain Jur i.diction. to crry o ^ ^ 

h ..tin, th. c.nt.r portion of th ^ 

h .,..d part) at WO'C for 4 minut... or b> .n J 

h.,..d par , t . riUl . t ion .ff.ctiv. -thod. 

•"•"^ ^r^Uio^ of hc.Un, .t UO, for 
' w th. condition for the ^ -H--^ 

of CIS-id- ^-rj '/."ration prLe*.. and U 
d .adli«t toxin and c.»... ^ ^ ^ , tcflU . 

"""^V " -r fo!.. th. abov.—d -thod , 
5 x . tio n nunOer V ^ condition of h.-ti." ,t 

dually or worm .ff.ci.nt i C l. botttUnu. 

ia .. e for « .i-t.. «— * • or \ 3 U.-C fr 

i. converted to heatino at 115 C ro 
40 .inut... or KS'C for 130 ninute.- 
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Th. condition d..crib.d .bov. i. th. t.*p.r.tur. 
condition .t th. c.nt.r portion of th. ''^^l to 
i. n.c....ry to con.id.r th. ti*. r.qu.r.d for the h..t to 
::.rn y .nt.r portion. Th.r.for.. th. P^*^ 
, tiam d.p.nd. on th. .i«. of p.ck.9... • .nd " 9»- 

Uy iS'C for 25-JO .inut.. for low.cidic r.tort pouch 

for — - c-- • -d. t; ob- 

tain . .tor.bility .t roo» t.«np«r.tur. • herm.tic.Uy 
" U food Howlvr. ruction in th. q ».lity of th. food. 
0 r/nn" by h..t tr..t*.nt for . U- » 

d ..crib.d. On th. oth.r h.nd. in food, with . P« I., th. 
5 5 .nd with . w.t.r .ctivity l.» than 0.94. th. h..t 
, 1 of th. *icroor,.ni... c.o.ino th. d.,erior.t>on 

" food. i. r^uced. Th«. it i. P».i"« " «»» OU ' 
or roocs i* -oderate conditions than 

5 th.rm.l sterilix.tion under more moo.rate 

tnoae describe *bove. Th* sterilisation number F 0 
c ,pUinid liter in the specification. 

eypl * in th . cate where foods with a P H 

Previously , m tn€ came 

of 4 5-5.5 or in the acidic range 
in the wea* ly acidic range oi «-3 

Known to b. r.ducd. Tor .«-»L. « « 100 . c 
„ of c.nn.d fruit., th. t~p.r.t.r. h.. b~n reduced to 

„r lowr in .ddltion. in c.nn«J b«boo .hoot., th.r. 
or lov«r. *n —-.-l.t. .t.ril ix.tion by 

h*. b«.n «n .ttwpt to .ccompli.h cowpl.f 

r^r in9 th. b-boo r r„z 

th.r«.l .frill.."- *h.n th. P« i. r ^ 
30 V.1-. Th... food. .r. P.CK- in • ^ 
M l conductivity i. lo-. Thu.. tr "~V , t . 

«r. i. i.PO..ibl.. .*d th. h..txn, « £"^~ tt-pt u 
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ctmilarly, tot betm th« 
t—o-r.tur* for • Period. Similarly, 

m " > tw :r . . . ! ^ — ••••• 

Th.r. T. .op. c .r,t* <° 

t».t t». lor* P» co»p.r- «> "« °< „,„„.„,„,„,.. 
but „m ,H. food. «. d '"-""- a u :, 'J „i„ „.„n 



the he.tinq time. 

the 



*tov. i. accomplished by «n incr...« " 

,*bo . feh . nutri.nt components in 

Thu.. d.t.rior.tion of th. nutrl * vitaJBin . texture 

S food. .nddW to th. fX.vor. color. 

e—ot »» • VOid-d ' oropo ... to , olv . the .bov«- 

Thi. lnv.nt.on propo... to . . lv Mcke <J 

■ M . of th. pr.viout hermetically p.cKea 
d..crib* .hortcomin,. • th. P ^ ^.^ Qf 

foOG . which wr. th.n-lly .t. 11 x h ^ tic ,ny 

'0 tM. invntion if to ^ tenp . r . ture 

p.c^ food, which m.y In dx.t #te>§ 

.„d h.v. «c.ll.nt nutrition, fl.v . t-p . r . t „ 

by th«~lly st.rilizinq low P« " ^ ^ food . 

,or . -hort period, reducing the h..ti « „ 

According to thi. invent^. ? M in 

p*ck.9«. e nt.i«in9 foods, which food. 
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h ..t-r..i.t.nt P-Oin, -t.rl.l.. .t.rlii~- •* J"""^ 
for . .hort p.riod, .«d h.v. . P H In th. r.no. of -.0 5 J. 
or w.t.r .cavity 1... than O.M. and h.rm.tic.Uy * 
p.ck.o.. cont.lnina th. food. d..cribed .bov. with .nti- 
.ourin, M.«t. •ad*. »y b. provided. 

This inv.ntion 1. .xpl.ined further in det.il 

«• follow.. ., 

Th. h..t-r..i.t.nt packing material in which 

th. food, of ttai. invention .r. pack* wd ...1* may b. 

tho.. which c.n tol.r.t. th. then..! tr.—nt .t a tem- 

p.r.tur. in th. r.n 9 . of US-ISO'C for . .hort V<><«> 

Hfinit. .x«pl.. of .uch package, ar. 

c.n.. bottl... .tc. A~n, th.... th. r.tort.b . pouch.. 

.„ optl.u*. b.in 9 r.l.tlv.ly thin thickn... th. 
food. «. P.c^. Thu.. th. twr.tur. of th. enter 
portion r..ch.. th. retired t.mper.ture in . .hort time 
T.riod. in th. c... of can. and bottle., it i. prefer.b le 
th.t .ith.r th. h.ioht or th. dimeter be 1... than about 
100- fro. th. point of vl~ of thermal conductivity 
, Th. ...Un, op.r.tion i. a.n.r.lly carri-d out * 

...li»9 in th. «.. of th. r.tort.bl. pouch..: the doubie 

M .Xini with *.t.l c.p. lift* ^th rubb.r. vinyl chloride, 
poly.thyl.n.. .tc. in th. c... of bottl... 
, It i. important that th. h.m.tic.lly p.cked 

food, of thi. inv.ntion h.v. * P H in th. r.no. of 4.0-5.S 
^that th. w.t.r activity b. than 0.93. If th. P« 

includin, CI. botulinur, complet.ly may 
tion of food.. .. d..cribed .bov.. and .. a r..«U <* 
ility of th. food. i. reduced, further.. «M n.c« 
,5 Try th.n-1 .terilix.tion condition, .r. ,.«...»* 
9 at«l by low.ring the pH of food.. 
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HUH th. ^. -nd cthT obj.ct. in vl~ that 

♦k. nature of tht invention will 
wl ti hereinafter . P P«r J^^"^ c . to the following 
clearly understood by referent* i. 

r.t"^ Option. th. -PP-nd.* cX.i... -a th «I 

vl^. illu.tr.fd in th. .ccomp.nyln, dr.win,.. 

^^^S: , U . ,r. P h —in, the c.l«io-.niP 
of pH vith hHtin, t-p.r.t«r.-tl- r.quir.d for the 
™i.t. .11-in.tioa of .por.. of .Ucillu. co^lini- 

Fi,ur. 2 i. • 9r. Ph .»~vin, th. rel.tion.hip 
of P H with th. D v.W. -hich *~ th. .por. .ll.in.ti- 
affect by heating. 

ri,ur. 3 i. • of .ho-in* th. 

rel.tion.hip of th. brownln 9 -h..tino tin- of ,lye«- 
;^c«. .olution for diff.r.nt P« v.lu.. .n- h..tin, 

tW " tUr ;:, ur . X .ho«. th. ti«. reouir.d for th. complete 

... of a tvDic.l food deteriorating 
.li.in.tion of th. .por.. of . typi . cid - pho ,phoric 

. _ ».,iiiui co.quian. in 1/15 M citric «cm r 
b*ct.rlv». Mcillu. coja the 

i^^Ltii »° tc 04 wi,ute ' 125 

po.albl. by an ,i o.l minute* 

Th. ti- Wir^ *• l - B • lBUt " mt 
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the vertical axis, which indicates the elimination effect^ 
of bacterial spores ( BaclUui coiqulmi , cor -^ntration 10 
spores/cc) by heating. The D valu« is the time required 
to reduce the microorganisms or spores to * constant con- 
centration of 1/10 under constant conditions, and the 
smaller the D value the larger is tha alimination affect. 
Tha graph of rigure 2 indicates that tha affect described 
above is suddenly reduced above pH 5.5. 

Another reason that the object of this invention 
is to package foods with pH less than 5.5 is that the effect 
of heating on the quality of foods is suddenly reduced when 
the pH is lower than 5,5. 

The graphs of figure 3 show the relation of the 
browning behavior (shown as transparency) of a 1/20 M 
glycine-glucoee solution as a function of pH, heating 
temperature and time. The browning of foods by heating 
is said to be due to the sugzr-amino acid reaction, but 
at the same temperature and time the extent of browning is 
significantly lowered when the pH is 5.5 as compared to 
when it is 6.2 or 7.0. This effect is not only observed in 
the color but also in the nutrient components such as vita- 
mins, etc., flavor, taste, etc. 

However, except for foods the pH of which is 
characteristically low and have a sour taste, low or non- 
acidic foods always have a sour taste when the pH is ad- 
justed below 4.0 by adding pH-ad justing agents as described 
later in this specification and as a result the original 
taste of the foods is lost. On the other hand, when thej^ 
of the low or non -acidic foo ds is ad justed to >b ovt 4. 0 
(but^ below pH 5.5), there are jo«e_which do not ha ve any 
sour taTte, depending on the variety of food>* or have a 
veTT^iaT sour taste which is easi ly remo ved by addir^anti- 
•ouTf^r^^TTo maintain the original taste of the foods. 
ThuTT~the~lo^r limit of the pH is set to be 4.0. 

The foods with the original pH in the range of 
4.0-5.5 are foods cooked with soy sauce such as akagai 
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(red cUm). .tc. vegetables boiled in water such as butter- 
bur, .u.hroo-.. a.rar.gus. spinach, etc., black bean, 
(cooked with toy iiuci or .ug.r). fukujinxuk. (Japan... 
pickle), etc. For th. food, with P K .bcv. 5.5 (nonacidic 
food.), thi. invention i. applied after th. P H v.. adju.ted 
to th. range of 4.0-5.5 by adding pH-adju.ting agents in 
the proc... of packing th. food, into packing materials. 

Previou.ly it vu considered that .ince there 
were *any food. th. P H of which was difficult to adjust 
bec.u.e the buffering capacity (capacity to maintain the P H 
to the original value) of each food w.s very high, the 
reduction in the pH gave nece..arily a tour ta.te. damaging 
the original ta.te of the food.. However, in accordance 
with thi. invention it ha. be*n found that the pH of the 
15 lowacidic food, could be adju.ted to below 5.5 by con.id.r- 
ing the .tr.ngth of the buffering capacity character!. tic 
for each food, extent of proce».ing. combination of food 
material., flavoring technique.. ..lection of pH-adjusting 
agents, e*c. and it wa. po..ible to obtain normal ta.te 
and flavor by .electing pH-.d ju.tinj agent, which did not 
give an astringent ta.te to food, and adding anti.ouring 

agent, if necessary. 

Th. subrtances to reduce the P H of food, are 
preferably organic acid, which have to be harml.s.. ^Organic 
acid* of thi. kind are acetic acid, .uccinic acid, lactic 
acldT^lic acid, tartaric acid, citric acid, fumaric acid, 
..corbie acid, their acidic .alt., vinegar, etc. Other 
pH-adju.ting agent, .uch as f luconodeltalactone. etc., may 

certainly be> used. 

The antisouring agents are preferably sweetener., 
natural or artificial, and they are not e.peci.lly limited, 
for .*«pl«. they -re sorbitol, glucose, fructo... xylo.e. 
MW ».e, s-nnitol. cane .ug.r. lactose, r.ffino... galactose. 
rha.no... -It sugar. ..cch.rlne. sodiu. saccharin., sodiu. 
35 glycol-lysine, xylitol, sorbose, reducing sugars, honey, 
starch syrup, etc. 
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The Amount of pH-edjuating agents to be added to 
reduce the pH to b«lcw S.5 depends on the buffering capacity 
of the food*, and several varieties of pH-adju»ting agents 
may be used at the same time. Thus, it is difficult to 
$ Unit it to * numerical value. In caee entisouring egente 
ara added, tha amount is braically th« seme as that of tha 
pH-adjusting aganta ueed,'but the intanaity of the sour 
taste is different, that is, some foods do necessarily give 
sour ta*te depending on the heaviness of the taste or the 
1C seasonings added. Thus, the addition and amount are deter- 
mined depending on the variety of the fooda. 

The proper method for the adjustment of pH has 
to be selected depending on the state of the foods, that is, 
whether they are pure liquid foods, solid-liquid mixed 
IS foodf, or pure solid foods, so that the distribution of pH 
would be homogeneous. In the cise of pure licuid foods, 
this i* relatively easy by adding the amount necessary, 
depending on the buffering capacity of the foods, in order 
to adjust the pH to the required value, and the mixture is 
20 homogenized usir.g a blender or homogemzer. For the foods 
with small solids mined in the liquid, the pH adjustment 
has to be carried out separately on the liquid and aolid 
subrtances. The pH of solids may be adjusted by dippina 
the solids into a solution with the required pH (the liquid 
2S with its pH already adjusted nw>y be used), by repeating 

vaovum deceasing after the dipping, or by dipping and boil- 
ing, etc. especially the vacuum degassing operation may 
be carried out at rooei temperature. Thus, no reduction in 
the quality of the foods is observed, and the rK *» adjusted 
30 uniformly all the vay to the inside in a ahort time. The 
liquid and solid with their pH's adjusted separately are 
mixed, packed, sealed in packing naterials, and thermally , 
sterilised. The independent adjustment of the pH of the 
solid and liquid is important and it is apparent in the 
35 following example of canned tuna with a dressing. It is 
produced by packinr and sealing steamed tuna cut into a 
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certain .Is. «nd the dre.aing containing v. 9 . t . b le.. Th. 
packed and ,..1.4 tUM wlth dr .„ ing ^ , t . rilil#a -t n7 . c 
for to minutea. The pR of th . product iB found tQ lt t f 
using th. usual method of measurement. TM. is. the 
•ur.rn.nt 1. carried out mixing the entire content, and 
sampling a c.rt.in amount. In .pit. of thi. P H valu. 
th. same sterilisation condition, a. tho.. for non.cidic 
food. hav. to b. uitd .inc. th. P H of th. fi, h ... t i. 
around th. n.utr.l range and only th. dre..ing ha. a 
In th. ran,, of 3.0-3.2 during th. sterilization treatment 
Thu., it 1. difficult to carry out th. complete .t.riliz.- 
tion at a lew temperature. Namely, f or tood , of thl , kin<J 
th. tk«Ml .t.riliz.tion ha. to b. carried out und.r th. 
•a., condition, a. tho.. for th. low acidic food., du. to 
15 th. het.rog.neou. characteristic, in spit, of th. low 

average P H. Th.r.for.. in ord.r to .pply this invention. 
indep.nd.nt pH adju.tm.nt for solid and liquid is n.ces.ary. 

In th. cas. of pur. solid foods, th. method 
d.tcrib*d abov. My f utilise. In addition, in th. case 
of pasty foods which ar. prepared by mixing th. raw mate- 
rial, using a chopper or kn.eding machin. and th.n forming, 
th. P H adjusting ag.nts and antisouring ag.nt. may be mixed 
uniformly in th. mixing proc.s. 

In th. cas. of food, with a characteristic pH 
below 5.3. th.y can c.rt.inly be st.rilized thermally a , 
they ar.. 

The water activity is th. A w value obtained from 
th. equation 
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«h.r. P 0 is th. equilibrium vapor pr.ssur. of pur. water 
•t a constant temperature, and P is the equilibrium vapor 
pr.ssur. of water in th. system (food) «t th. same t.mp.ra- 
tur.. If there is only pur. wat.r (100% water content). 
* w - 1. and A w - o ir. the case of anhydrides. The water 
activity affect* the growth cf microorganisms similarly to 
th. p«. «nd the lower the water activity, the more Halted 
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10 the variety of aiorooraaniems which can orow. Examplts of 
foods with a water activity below 0.14 are cheetnute cooked 
with eufar, noritsukudani (eeeweed ccoked with sugar end toy 
sauce), fukujinsuke (Jipmtii pickle), bonito meat squares 
cooked with sugar and toy eauce, taidenpu (red anapper cook- 
ed with salt and eugar and pulverised), oyeter sauce, cookrd 
egalloch, akamiso (red soybean peste), cooked lima beans, at*. 

It ia important in thia invention to carry out tht 
thensal atari ii xation treatment of the foods with a pH in th<e 
ranre of 4.0-5.5 cr with a watar activity below 0.94, at 
described above, at a temperature in tha ranee of 115-150 # C 
for a abort period. If the terperature is below 115*C, the 
heating tin* ia Ion*, causing the deterioration of tha qual- 
ity of the food a, and on the other hand if it is above l*Q # C 
the heating tiwe ia ahortened bvt deterioration due to over- 
heating, auch as color change, etc., may be observed. The 
effect of the temperature on the quality of consomne soup 
is shown in Table 1, as a result of one experiment. 

Table 1 




sterillzation 

condition trensnittance 
(F» * 0.17) t\) 



TT 



to 



>5 





minutes 




100 # C 


- 49 


43.0 


105 


- 29 


43.0 


110 


- 14 


43.5 


115 


9.6 


44.2 


120 


5.6 


45.0 


125 


3.2 


45.5 


130 


1.9 


46.2 


135 


- 1.2 


46.1 


140 


0-9 


47.1 


145 


0.7 


47.2 


150 


0.4 


45.1 


155 


0.5 


43.5 


140 


0.4 


41.5 
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Mot* s » Th. tr.n.-itt.nc V.-n"". 

Auto-tic S P «ctro|>hoto~t.r. Hod.l EMOT. .t 
w.v.i.n.th or 4X0 n.. Th. hl.h.r th. tr-n.-ut- 
t.nc. th. l~.r th. W of brovnin,. The 
. tr.n..ltt»nc. of th. unh..tod product M . 47 2%. 

in th. ..p.ri~n*. !•• 9 of con.o~ *~P — 

p .cK.d «d ...1- I- • "tort pouch. Th. PH v.. 

£n.r.Xiy. it 1. de.ir.bi. to .t.riH.. th. —p ««. • 

^.nd. - t.rliL.tion v.iu. of r 0 - 5. to do .o 

l0 tr~t~nt .t I.S-C for 41 1. n.c....ry^ th. P H 

I, th. foe. - 

l$ p. .dju.tod. " t •* 100 it#riU . 

rr;.rr. ^rrtn «... o : r - r 

. .« «tr«-ly hi 9 h tOT.p.r.tur. in the c... of 
20 tr..t—nt .t .« .»tr«-iy 9 lnaic .t.. th. 

.ctu.X food.. The tr.n.p.r.ncy In T.bi. x 

in th. pr^iou. -thod. .r.d thu. th. prior -thod 
Uut in th. pr^ 4bov . i$o«C I. not pr- 

.1^ M ^XltT. - th. «..t~«t ». l~.r th.n 

,0 h.~ . .ood th.n-1 conductivity 

The •t.rlXU.tion v.lu. r 0 »• tn. 
.rlTfor th. cc-pl.t. .il.ln.tlon of -icroor,.ni — 
*t.. ' iTthir.r. .-wo.* to . t W r.tur. of 

or th.ir .por.. -h.n they «• ^ >per . -f 

m«c. in fHur. 1. th. F 0 v.iu. b^o«M 
» co^i.n. in . buffr « pH 7.0 U* • J* " l ^ 
nniini; — H.r •*«» -cr...in. pH. *• 0 
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15 



.t.nc. of .le.oor,«l— or th.ir .per.. 

co» P l.t. .friU-io* c >f ~< i ^ h _ . e . ft . ln 

t^in.trf by th-. l\l\" r co ^J ctiv u* i. " 
thick—. th - th- 7' . t n c... th.y «. *«ted " 0,n 
di ,f.r.nt P.r» of th. foo. only tM par t 

th . out.i*- —^"^.Hy i-tin, .t Wl'C for 1.4 
n ..r th. .«rf.c. 1. '""^J.^ wit h th. c.nt.r portion 
„in„*.. «- < h « h " tl " 9 n "/.Ho .frili" uniformly, the 
„«.t.HU«-- ™" l " ° rd " t th . ^tion which h.. th. 
h .,tin, i. c«rl- out ^ th ' t h ;;* /! ,. 4 . Th.r.for.. th. 
ilo «..t U»r-1 " ndUCtlV ^ y ct h ; o * n c { h ..t in th. foe*., th. 
BOr . difficult i. the co^ ^tMn-r.. ^ 

lon,.r i. th. h..«* "^J*^ lt th . texture 
.lo-..t h..tino point th . t«*.r.tur. is 

«... fro. th. - th. t. W p.r.tur. u,.a for the 

r.lMd -r.du.Uy w.th tx». t , t , rilit . ti on effect as 

tr ..«.nt. .nd th.r. ». • ^ h#>tinq hM to be 

th. t.»P« r.tur. i. » „. lu . of t .hown by 
crri- out until th. ^ ^ 

L - loq — TT~ & 

a . .;.riii..t i on 7:;:::;.;:::- .< 

W U r.n«. of th. I • >por .-.limin.tion 

^croor,.ni.« or *•» '^'J,. tfc . ^r.tur. .t which 
ti -«.r.«r. ^ W o ;;^. rl th.ic P-rioa beco-e. th. 
th . .tr.Klht U»« «— °°* 109 

rtilitmt container.. 
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pr...ur. «t th. t«.p.r.tur. u.«d. Th. h«tln, 
colt^". d..lrrtly c.rrUd out ouicHy « P-«i«" 
^ Iflr. « ~on « th. r^ulr^ h..tin, ti« i. «~ 
S 7. - th. P.c*.,.. - — "Ily cool- by 

!r!lt« \y oolno .o. th. d.t.rior.tion of th. ou.Uty 
cole «*•*■•» ^ 9 t o 9 r.du.l coolin, «» b. pr.v.nfd. 
of th . cont.nt foo*.*.^ : ^ nd> en ^ yalu . of th . 

♦ h. t h.rul conductivity co.ffici.nt. h«.txnq 
. tur b t in ord.r to .cco^pii.h th. obj.ct of 

10 rr; « ion *. P — n •« - 

of th ou.Uty of food, by r-ucln, th. h..tln, hi.tory. 
It . ZirJl. for it to b. « -hort po..lbl. for era.- 
;;.t. .t.rili-tion. th.t I., -ithin ,0 .inut... pr.f.r-bly 

15 " ^"^th.r-or.. .i-U.n.ou. utilization of P re- 
h ..in. .t . t~.por.tur. in th. r.n,. of .bout 80-100'C 
T hi tolrlol (.bout 4-10 -ln«t..). Morten, th. h..t- 
for * short perioa ns-iso»C sig- 

in, tin., .t . t.«p.r.tur. in th. r«n,. of 115 ISO C . 9 
20 ificntly .nd .ff.ctiv.Vy r.duc. th. '•"""J^" » 
th. au.lity, « «hovn in Pr.ctic.i Exw.pl.. 3 .nd 4. 
th. ^^^^ th# tt . ril ix.tion «..t- 

♦ i. oo..ibl. in . .hort ti-.. .ccordin„ to this inven- 
Z • hi h productivity ~y b. obtain- - 
25 T. .J t - h.r~tic.lly P.c k .d food, di.tributed .t 
1 t«plr.t r. whicb h.v. .«.ll.nt ou.litie. .-eh 
t^T-vor. color. tr.n. P .r.ncy . t„tur. (bit. CI. 

"hlT^t'of thi. invntion i. cl..rly .h- 
,0 furth.r u.ln, Pr.=ticl . W U. « f»l— • 

£n » „ «f co*r». ground b..f. 150 <j of 
* lit.r. of bouillon. 600 of 9 , c . llion ... 

, lrrotI 240 a of onion.. 60 q of cel*ry. « 9 

c.rrot.. 240 , ? ^ ^ „. 

35 « i..v.« * P*r.l*y. K^*.riu-Cl. .poro««n«. 
Th, .por.. of th. putrcf.ctiv. b.ct.riu. CI. «£2 53 
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NCA-FA-3«7» ... Inocul.fd into th. .oop •*- th. con- 

c.ntr.tlon 10 5 .por../l -1 of con.o«».. 

Th. pH of th. co»o«r. w«. «.«. *»"• OM w 

b. th.r-lly tro.fd und.r condition, to .eco.pl ith. • 
.t.rlli..tlon v.lu. of T - 5. th.t i.. I™ * 

v.. ell* $«PL 3 — Pr - P * r-<1 by • ddl "* 

Of 1/10 M Citric .eld .Olution p.r 100 cc of th. cen.cn.. 
to .dju.t th. ,« to 5.0. It found th.t th. .t.riUz.- 



10 «> 



« fin 

tion «lu. f A - 0.17 would provld. to th. pK-.dju.t.d con- 
T. .J- co.pl.t. .t.rlli..tlon .ffct .. th.t of th. 



IOIM th« »•»• 

un.dju.fd eo»—- o..cri^ -bov.. Th. 
.o«. .«P1«. th.r«lly .frill— und.r conditio . .1 
X00-C for 49 .iruf. »0'C for 5« .inut... or 115 C for 
1.2 .inut.. «. c.ll.d S.»pU 4. Smpl. 5. or St.pl* *. 
1. r..p.ctiv.ly^ ^ ^ toup dt>crib . d above 

_ ^ «d ...i- in < T:i zrx:.~ nin- 

25 tn.nlly tr..t*d. ror th. ou.lity .v.lu.txon «.t. th. 

oHh. .per., -r. th.n-lly tr..t.d und.i th. ... condi 
t o ^ Z th.n-1 tr..t~nt — out for 1 



tion.. 
and 3. 



Th. .v.lu.tlon of th. qu.lity w.. c.rried out by 
10 uith - io-.t.q. .y.t.m for «.ch 

. p.n.1 of flft..« P« M n, vith . 10 .t y ^ 



. p.n.1 Of fitt..n - 9 . ving 

.-pi., choo.ln. S-pl. 2 • •*«* 

5 -int. to - T -;;--.::-rrn r. . — . *. 

„ iTuTL. ~ of ..c.ll.nt <u.lity P— 



by 4*dju«tinq th« pH to 5.0. 
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Th. Ml" i"— 1 *" 4 Wlth ,P ° r " 

„ r . -I.*.*- - ,7-C for 2 in .n l.oth.r«l ~ 

but non. of th- putr.fi.*. .-c.pt S«pl« 1 

Table2 



10 



IS 



20 



Unheated 

Product 

Comparative 

Product 



Averaged 
Evaluation 
Sample Po int 
Ho. 



4.2 



Unheated 

Product 



Comparative 
Product 



4.0 



2.3 



Observation 

There were small of beef , and 
good small of calary and 

onion 

Tha small of baaf was lacking 
and tha small of vege tablas 

was gona ; 

Thare was no sour taste due 
to tha pH adjustment, the 
smell of beef and vegetables 
was present 
The smell of beef was reduced, 
and strong odor of vegetables 
was present. It seemed as if 
it was stewed 



This 

Invention 



25 



This 

Invention 



The smell of beef remained 
3.2 and the odor of vegetables 

was weak 

The smell of beef was present 
va inducing appetite _ 



10 



Pr „-» Example 2 

— :Juh.«- pr.P«.o by .Ho-inc to mix over- 

fli ,ht « , o( c«b..n .nd 1 ^ o( rlc. dipped m . 
« Lion <PH 3.0, con^.inin, O.K. of fu-ric 

of c ,.r for the P H .diu.t-.nc. l«~r.in, th. -«t« 

i to 7h. M,«- in -hich th. b..n h.d b..n cooX.d for cotor- 

S 2 Th. -in« pr.p-r^l. 110 9 —h. p.c*.d. 
.. 1 i n - :<tort pouch » 1- 

brlnd n~: hi-AP-T. nylon-polypropyl.n., 1J0 « 170 - 

"ctnT.ft.r pKUH. » . - "'^£7. ' 
„ith th. — r.f rt .t.rili«.r. the.. d..cn»~3 

Practical Example 1. 
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.per../, of liciUu. co^uUn. .per- .«< i« to 
•pores/g - - t#r iXix«tton value f 0 - * • 5 

Ju.t*d (PH «.2>, tn. th# tam# gt#r . 

at 110-C for 25 .mutes, to order ^ ^ 

iU xation eMKt in the * \„„.r . the 

in a .hort time of IS « ^ ^ conaition . 

pouch-, 50 ..ch. thermally t ^ #n 

d# .cribad ttov, wr. stored .t » C 
iMthtMl root., bat none putr.fxsd. 

Table 1 




15 

Comparative 
20 Comparative 
Comparative 



25 



This 

Invention 



no retort ster 
ilixation 

120 # C for 
25 minute* 

100*C for 
55 minutes 

120*C for 
15 minutes 

135 # C for 
6 minutes 



not adjusted 

( P H 6.2) 
not adjusted 

(pH 6*2) 
Adjusted 
(pH 5.2) 
adjusted 



0.70 present 
0.96 none 
0.87 none 
0.8 2 none 
none 



Bote: 



30 



35 



~ . carried out using * «iPP° n 0en " 

«. „ d . whit, standard 

.hoku Color Machine (CM 20) yaluea 

board <L - • " b f * l0 

„ the average values of n - 10. 
shovn are the averag lmot hermal room. 

~. 17»C for 2 months in an isothermal 
2) Stored at 37 c i©* 

,,0. U.. ".»»• " b " *• 
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pecked aekihan of thi. invention w.a darkened 1... th.n 
thoae of the aekihan Without the pR adjuawent. or treated 
.t 100'C for • long period, rurtherw>re. th.r* wa. no .our 
t..t. pre.ont. and the te«ture felt upon bltln, w t . qood. 

5 Practical Example \ 

Carrot* (water activity of 0.99) and onion, 
(water activity of 0.99) -or. lUctd In 1 cw thickness. 
„.re ia-ereed into a 0.14% wile .cid .olution containing 
1% of eodlu. chlorid. in a v.cuu. tank a. thay v.r. in the 
10 raw condition, were deg...ed undar v.cuu. fro. .t«o.pheric 
praa.ura to 7« en Hg, and tha fir.t operation of dipping 
.„d daga..ing*wa. rapaatad until th. P H ln.id. tha call 
bee. 4.9. 'or tha carrot., thi. raquirad « minute, for 
12 repetition., and for tha onion. 4 ainuta. for 8 repe- 

15 tltiona. to obtain th. pH of 4.9. «»r th. v.cuu« opera- 
tion wae co-pleted. tha vegetable, -.re taken out from the 
iflW er.ion .olution. -..had lightly with water, and the P H 

v.. wea.ured. 

Tha carrot, with their pH .dju.ted as described 
20 above. 55 g. and 55 a of 1/10 M aqueous .olution of sodium 
citrat. < P H 4.9.) containing 0.2» of malt .ug.r (anti.our- 
i„, aqant) war. packed and ...lad into a No. 2 baby food 
can (52. J a* i.d.. 45.5 — height). Tor comp.n.on. the 

c. rrot. without their pH adju.t.d were packed and .eaied 
25 with water ai.il.rly. In any ca... the .pore of BjcUl^ 

.ubtili. wa. added in an a»««t of 10 .pora/cc (f Q - 
, t pH *.0). At pH 4.9*. the heat resistance of th. .pore 
we. reduce*, the r, wa. 1. Th. can. de.crlbed above 
were thera-lly .t.rill.ed under the v.riou. condition. 

d. .cribed in Ml. 4. th. -a~ retort .terllix.r a. 
th.t in Practical Mpl* 1. Th. pr.--.tin, w.s 
carri*. out at 90'C for S .Inut... and In c... th.. 
m heating wa. carried out. th. hi,h te.par.tur. h.at n, 
ti« wa. .hortened. Th. can. prepare undar v.riou. M.« 
log condition, a. de.cribed above. 50 each, were atored at 
,7»C for 2 -onth.. but no putrefaction «. b..rved. 



10 



15 



Table 4 





Heating 

Conditions 


pH Adjustment 


Curdmeter 
value 1) 


Color 


Comparative 


100 # C for 
38 ninutes 


adjusted 

(pK 4.9) 


62.1 


slightly 
faded 


This 

invention 


120*C for 
12 minutes 


adjusted 

(pH 4.9) 


6S.8 


good 


This 

invention 


135 # C for 
5 r.inutes 


adjusted 

(pH 4.9) 


73.2 


good 


This 

invention 


120*C for adjusted 
9 minutes (pH 4.9) 
(preliminary heating) 


6e.4 


excel lent 


This 

invent ion 


135*C for adjusted 
3 minutes (pH 4.9) 
foreliminarv heating) 


76.2 


excel lent 


Comparative 


120 # for 
18 minutes 


not adjusted 

(pH 6.6) 


4S.1 


faded 



Note: 1) The measurement was carried out using an Iio type 
curdmeter (plunger 1.5 sr. ?). The values shown 
are average values with n * 10. 

Table 4 shows the texture (hardness) and color of 
the carrots treated under various condition*. The texture 
was evaluated with the numbers observed using a curdmeter. 
The higher the values, the harder is the curd. From the 
results shown in Tabla 4, it is apparent that the softening 
or the carrots by the thermal sterilization is prevented, 
and the color is maintained well, according to this invention. 
Practical example 4 

Mushrooms, sliced in 1 cm thickness, were boiled 
at 100 # C for 10 minutes in a solution prepared by mixing 
1/10 M citric acid solution and water in a weight ratio of 
I : 12, to obtain a branching product (water activity of 
1.00) with apHof 4.9, which was packed, sealed end ther- 
mally stsrilix«d under ths same conditions as those in 
Practical Examine 3. The mushrooms without the pH adjusted 
*er« thermally sterilised at 120*C for 18 minutes as a 
control, for these products, ths quality evaluation tests 
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vara carriad out with raapect mainly to t.xtur.. Tha grad- 
ing ~thod waa tha aa»* aa tha on. u.ad in Practical txampia 
X. Tha rtiults ars ahown in Tab). 5 balow. Thay lndicat. 
that tho product, of thi. invention civ battar taxtura than 
thoaa of tht co.parativ. product. Tha cana (50 can. aach) 
wars atorod at 37»C for 1 month, without any putraf action. 

Tabla 5 



10 



15 



20 



25 



30 



35 





ftaating 

Condition. 


pH Adjuatmtnt 


Av.raga avalu- 
ation Point. 


Coaparativ* 100*C for 
31 minutaa 


adjuatad 

(pH 4.9) 


2.6 


Thia 

invention 


120 # C for 
12 sinutaa 


adjuatad 

(pH 4.9) 


3.2 


Thia 

invantion 


135 # C for 
5 aiinutaa 


adjuatad 
(oH 4.9) 


3.8 


Thia 

invantion 


120 # C for adjuatad 
9 »lnuta. (pH 4.9) 
(preliminary hf«^^) 


3.5 


This 

invantion 


135 # C for adjuatad 
3 ainutaa (pH 4.9) 
<or«li«inarv haatinq) 


4 . 3 


Comparative 120 # C for 
11 minuta. 


not adjuatad 

(pH 6.6) 


0 



Practical Exawple 3 

Mixed 9 round beaf and pork. 200 9. 50 g of oruon, 
with 4 cc of 1/10 M citric acid .olution. added in advance, 
vara sUad with 20 9 of fra.h braad cru»b. to prepara raw 
h«abur 9 «r .taak.«ithl4 a* thickna... which ware fried on a 
frying P*" wtil both .Ida. war* browned. Thf pH of tha 
haaburgar .teak, prepared wa. 4.1. A aaoca (pH *.*) pre- 
pare* frcai 200 9 of aouv bwf, 100 g of oniona. 30 9 of 
carrot.. 4 table.poon. of flour. 2 cup. of tomato juice. 
$ cup. of «oup and 2 t.bla.poon. of ketchup, waa addad to 
tha triad ha*bur 9 «r .teak. (pH 4.t). and thi. roa.tin 9 
condition wa. naintained for 10 .inute.. Tha ha«bur9«r 
•tea*, with the ..uce prepared a. de.cribed .hewad pH of 
4 10 and a water activity of 0.9*. One of tha haj*ur 9 « 



10 



I* 



* M Q f this invn.ion. whcih W c.H«nt. 



20 



X00 # C tot 
A 7 ■inuf _ 



„ atipnlSill^-- 
H ^^urt2£Ilt. — 



2* 



30 



* — T^cA.^ 1679 

in" mi _ .ooroqtn*"' HCA 

^^CjostrUi!!- 52 ^Ta..crib.* *^ 

— ^ B ?^t 10 5 .*«••/« lf 0 * ' h . edition- 

f .ction — obMrv*». JJ0 , of po»t 

U£ ctic 4 l_S!iS£i^; de fr ox.n cod. 1 *«. clucono a.lt.- 
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of can* auger (entleourina e«ent> were added to the «iKtur«. 
and w.r. »lxed for 10 .mutee u.ing an Iahikawa-typ. 101 
atlrrlno kneed.r. Tha »l»tura praparad waa eteamed In a 
eteajaar and 9 allad. Tha pH ef tha <jm\ praparad waa changed 
5 fro- «.»S to 5.30 by tha procaduraa deacrlbad abova. but 
thera waa no aour taata praaant. Tha water activity of tha 

gel waa 0.965. 

Tha gal waa praparad to 14 im thickneaa. packed, 
and vacuu*-aeeled In ratort pouchaa (hl-RP-T) . Tha gel 
10 without P R adjuet^nt required a atarilliation treatment 
of 120'C for 20 ulnutaa (correaponding to atarilliation of 
4 -lnutaa at 120«C. that la. f 0 - 3-D. but whan th. P H wa. 
5.30. tha f Q waa 1.1. and co»plete eterlli«atlon could ba 
carried out at 120»C for 11 ■inutea. or 135'C for 5.6 ■in- 

15 ut.a. Tebl. 7 below a how a tha degree of whltanaaa (L value) 
of tha paaty producta produced and treated under varioua 
condltlona. fro* tha raaulta ahown In Table 7. it it ap- 
parent that th. producta of thi. invention treated at a 
high tearerature for a ahcrt time have a high degree of 

20 whltanaaa compared to the untreated product. 

Tabl. 7 



25 



30 





Heating 

Conditions 


pH Adjustment 


Degree of Whiteness 
(L value) D 


Comparative 


120 # C for 
It minutes 


not adjusted 

(pH 6.95) 


62.5 


Cosxparativa 


100 # C for 
44 minutes 


adjusted 

(pH 5.30) 


70. 3 


This 

invention 


120 # C for 
11 siinutes 


adjusted 

(pH 5.30) 


75.1 


This 

Invention 


135 # C for 
5.6 minutes 


adjusted 

(pH 5.30) 


78. 4 


Crstparative 


no retort 
treatment 


not adjusted 
(pH 6.95) 


84.4 



15 



Hot.- 1) The -ea.ure«ent wa. carried out ueing a Hippon 
O«n.hoku Color Machine (C«0) and a atandard 
white board with an L value of »2.12. 
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Spor.a of clo.tridlum .porog.n e., NCA-P*3«79 
wert n,!^ into th. uuriil during th. kn.ading ?«>-:.•• 
ln .„ amount of 10 J .por../g. and 50 package. ..ch were 
thermally .t.riliwd und.r th. condition, .hown in Tabl. 7. 
5 Th. .t.rilixod pack.d p«ty product. were "ored .t 37-c 
for 2 «nth. in an l.oth.rm.l roo«. but no putrefaction 
we. ob.erved .xc.pt in th. untreated product. 

Pr actical Exampl. 7 

Hottlad kidn.y b«.n., waked in water overnight 

10 were boiled until th.y were .oft. and th. boiling liquid 
wa. dl.c.rded. Sub.equ.ntly. 2 cup. of can. .ug.r and 1/4 
t.a.poon of t.bl. "It P«r cup of th. b.an. w.r. added to 
th. .oft.ned b..n.. were heated and aft.r the .ug.r wa. 
Halted th. mixture wa. cooked for another 30 minutes vxth 

15 a low fire. 

Th. cooked mottled kidney bean, prepared a. 
d..crib.d had a water activity of 0.87 and a P H •««•"• 
The bean.. 170 a. w.r. packed xn a retort pouch <hx-AP-T). 
.„d ...led und.r vacuum of 30 cm Hg to give a package with 
20 13 mm thickn.... Th. packag... 50 of th.m. w.r. .tored 
without any th.rm.1 .t.rilix.tion tr.atm.nt at 37 -C for 
w..k. in an i«,th«»al room. A. • r..ult. all of the 
pack.,.. w.r. .xp.nd.d and th. bean. p.ck.d therein were 
'putr.fxed. Th... SO pack.,., w.r. ..ch th.rm. II, .terxlired 
„ under th. condition, of 100'C for 2S minut... 12 0 C or 
.inut... or 135-C for 4 minut.. and w.r. .tored at 7 C 
2 «nth.. Th.y did not .how any putrefaction at .11. 

Th. quality .valuation t..t of th. four kxnd. 
cf pack* -ttUd kidn.y b«.n. wa. carried out u.ing the 
,0 on. prepared with th. thermal tr..t~nt of 100-C for 2S 
.inut.. u.^ « . and w.r. graded by the .a- 

■r.thod a. th. on. u.ed in Practical Example 1- The re.ult. 
. r . .hown in T.bl. • below. Fro. th. r..ult. .hown in 
T.bl. U i. -PPT«nt that a product with « •"•»•"* 
,5 quality ~y b. obtained fro. th. food, with . low «i.r 
activlty by carrying out th. thermal tr.at-nt of thi. 
v.ntl n .t a high temper.tur. for a .hort period. 
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Tsblsi 





Heating 
Conditions 


Avenge 
Evaluation Points 


Comparative 


no rstort treatment 


3.0 


Cooperative 


100*C for 25 min. 


0 


This 

invention 


120 # C for 7 min. 


2.X 


Tftift 

invention 


13S # C for 4 win. 


2.7 



lowering the pH of the food to th. range of 
4.b to 5.5 by adding a P» adjusting agent. 

adding a proper amount of .weetener to the 
extent that the .our taste of th, food which has been 
induced by lowring the pH will not be present. 

placing the thus modified food in the 
container and heremetic.Uy sealing the container, and 
then , 

sterilizing the modified food by heating 
Jt 115-lSO'C for a shorter time than that required for 
completely sterilising the unmodified food having a P H 
higher than 5.5. 

J. A process of claim 1 or 2 . wh.-rnr. said 
shatter time is less than 20 minutes. 

4. A process of claim I or 2 . wherein said 
pH adjusting agent coxpri.es malic acid, citric -eid. 
fumatic acid and gulcono-de.ltalactone. 

5. A process of claim 2. whercir. s«d 
..c.tener comprise, sorbitol, fructose and cane ,u,« . 
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The embodiments of the invention in which an C * C J^|^« 
property or % privileg« is claimed are defined as follows. 

1, A process of making a sterilized food 
package characterized in the stops of: 

providing a container formed of a packaging 
material capable of withstanding a s ter i 1 i zat i cr: treatment 

of m-iso-c. 

supplying a food to be packaged having 
inherently a pH higher than 5.5. 

lowering the pH of the food to the rar.ge 
of 4.6 to 5.5 by aiding a pll adjusting agent, to such 
an extent that a sour taste will not be present with 
the food. 

placing th^ thus modified food ir. th^ 
retainer and hermetically sealing the container. i-.-S thor. 

sterilizing the modified food by heating 
at 115-150 C for a shorter time than that required for 
rrrplctcly stmlizing the urjiodifi"! food having a 
p!l higher U.ar. 5.5. 

2. A process of making a st<*:;lx^<l i '^ fi 
package characterized in the stops of: 

providing a ccr.tair.cr fomr-J cf a p-r-.-.'jir.rj 
material capable of withstanding a ^nlu-tir. tr-at:^t 
of 115-150 C. 

. -P plyir.g a fcj'J tz be packag-d V j 
inherently a r : '•- ar= 5.5. 
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